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XXIX, An Account of the Lymphatic Sy> 
Jiem in Fifh. By the fame. 



Read Nov. i6,y N the foregoing paper on the lympha- 
17 9 ' X ti° fyftem in a turtle, I have made no 
mention of the manner of difcovering, and demon- 
ftrating thofe veffels ; the reafon was, there is no 
difficulty in either the one or the other; for, in that 
animal the mefentery being very thin and tranfpa- 
rent, and the ladteals pretty large, they are more 
readily difcovered than in any other animal 3 thence 
it happened that I faw thofe veflels in a turtle long 
before I difcovered them in birds and fifh, and that 
too by chance, and when I was not intent upon this 
inquiry. And fince I drew up the preceding ac- 
count, I have found that Mr. John Hunter, in a 
defcription of the ftru&ure of a crocodile, had 
mentioned, by the way, that it had ladteals. Pro- 
feflbr Monro, of Edinburgh, as I have been informed, 
likewife faw the la<5teal$ in a turtle about four years 
ago. As it is natural for men, engaged in the fame 
inquiries, to be defirous of afcertaining their priority 
in the difcoveries, even when there is little merit in 
the making them, I therefore take this opportunity 
of doing juflice to thofe gentlemen, and at the fame 
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time of mentioning that I firft faw thofe veffels, as 
near as I can recoiled, in September or October 
1763, which, as far as I know, was before they had 
been feen by either of them. 

But although it was an eafy matter to fee thofe vef- 
fels in the turtle, yet it was far from being fo in birds 
and fi(h ; as the gentlemen of the Society will readily 
believe, from their having been fo often fought for in 
vain by fo many eminent anatomifts* particularly of 
this age. I may add, that the difcovery in birds did 
not give me fo much trouble as that in fifh, though 
now, fince I have feen them in the latter, I can more 
readily find them there than in birds or quadrupeds. 
After feeing them in birds, and in one of the amphi- 
bia I was very defirous of determining whether fifh 
were, or were not provided with thofe veffels. This I 
endeavoured to do in the fame way that I had found 
them in birds, that is, by tying up the mefenteries cf 
live-fifh; and for this purpofe I went frequently to 
the markets, and examined feveral fmall ones. I 
likewife differed fome larger, when dead, but in 
vain. I next went to Brighthelmftone, where. I found 
kingfton, or monk-fiO^ a fpecies of fkate. Thefe 
being very large, and having a lean mefentery, feemed 
well fitted to my purpofe. I opened two of them 
alive, tied up their mefenteric veffels, and put them 
again into the fait water $ and though one of them 
lived an hour, I could not obferve any ladleals 
either upon its inteftine or its mefentery. After this, 
I repeatedly examined the inteftines and mefenteries 
of common fkate and cod, and at laft was fo fortu- 
nate as to difcover the lafteals, and get a pipe into 
one of thofe veffels on. the mefenteries of each of 
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thefe fifh ; and, by inie&ing by this pipe,.' I found 
where the larger veffels lay -> after which there was 
but little difficulty in tracing the whole fyftem. I 
have now ken thofe veffels in a variety of fi(h s and 
fhall give a defcription of them from a haddock. I 
fhall proceed exa&lyin the order which I have found 
moft convenient for tracing out the whole fyftem 
for demonftration, beginning with one of its branches, 
which, as lying neareft the furface, muft, of courfe, 
be divided before the other parts can be expofed to 
view. The account being taken from the fifh as it 
lay on its back, thofe parts are called fuperior which 
are neareft the head; thofe inferior, which are to- 
wards the tail, thofe pofterior which are towards the 
back, and thofe anterior which are towards the 
belly. 

On the belly of the fifh, exaftly in the middle 
line, is a lymphatic, which runs from the anus up- 
wards -, this lymphatic belongs not only to the pa- 
rietes of the belly, but to the fin below the anus. It 
runs up towards the head, paffes between the two 
jugular fins, and, having got above them, it receives 
their lymphatics. It then goes under t\isfymphyjis of 
the two bones which form the thorax, where it opens 
into a net- work of very large lymphatics, which lies 
clofe to the pericardium, and almoft intirely furrounds 
the heart* This net- work, befides that part of it be- 
hind the heart, has a large lymphatic on each fide, 
which runs upon the bone of the thorax backwards, 
and when it has got as far as the middle of that bone, 
it fends off a large branch from its infide to join the 
thoracic dudt. After detaching this branch, it is 
pined by the lymphatics of the peroral fins, and 
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foon after, by a lymphatic which runs upon the fide 
of the fifh. This laft-mentioned veffel confifts of a 
trunk running on the fide juft oppofite to the ribs, 
and from this trunk proceed branches on each fide 
immediately under the fkin ; fo that it has a beauti- 
ful penniform appearance, Befides thefe branches, 
there is another fet deeper feated, which accompany 
the ribs. After the large lymphatic has been joined 
by the above-mentioned veflels, it receives the lym- 
phatics from the pofterior extremities of the gills, and 
having now got as far back as the orbit, it next re- 
ceives lymphatic veflels from that cavity; but thefe ve£- 
fels do not belong merely to the orbit; for one of 
them comes from the nofe, and another from the 
upper part of the mouth. A little below the orbit, 
another net-work appears, confiding, in part, of the 
veflels above defcribed, and of the thoracic dudt. 
This net-work is very complex ; fome of its veflels 
lie on each fide of the mufcles belonging to the gills, 
and from its internal part a veffel goes into the jugular 
vein, by which veffel the whole fyftem is terminated* 
The large lymphatic above mentioned, which lies 
upon the bone of the thorax, has likewife a procefs 
running towards the upper part of the kidney, and re- 
ceives fome of the lymphatics of that organ. 

The lafteals run on each fide of the mefenteric ar- 
teries, anaftomofing frequently acrofs thofe vef- 
fels. The receptaculum, into which they enter, is very 
large in proportion to them, and confifts, at its lower 
part, of two branches, of which one lies between the 
duodenum and ftomach, and runs a little way upon 
the pancreas* receiving the lymphatics of the liver, 
pancreas, thofe of the lower part of the ftomach, and 

the 



[ 208 ] 

the la&eals from the greateft part of the final! in- 
tcftines. The other branch of the recepiaculum re- 
ceives the lymphatics from the reSfum 9 and the ladteals 
from the greateft part of the fmall inteftines. The 
receptacitlum, formed by thefe two branches, lies on 
the right fide of the upper part of theftomach, (or 
the lower part of the cefophagui) and is joined by 
fome lymphatics from that part , and alfo by fome 
fmall veffels from the found, and from the gali blad- 
der, which, in this fifh, adheres to the recepiaculum* 
The thoracic dud takes its rife from the receptacnlum, 
and lies on the right fide of the cejophagus, receiving 
lymphatics from that part ; and running up a little 
way (viz. about half an inch in this fifh) it divides in- 
to two branches or du£ts, one of which paffes under 
the cefophagm to the left fide, and the other goes 
ftraight up, on the right fide, runs paft the upper 
part of the kidney, from which it receives fome fmall 
branches, and foon after it is joined by a branch from 
the large lymphatic that lies above the bone of the 
thorax^ as formerly mentioned. It likewife, near this 
part, fends a branch to join the dudt of the oppofite 
fide, and then, a little higher, is joined by thofe large 
lymphatics which make a net-work behind the heart, 
as formerly defcribed. Thefe laft mentioned veffels 
receive the lymphatics from the anterior, or fuperior 
part of the gills, and from the fauces. The thoracic 
du£t, after being joined by thefe veffels, communi- 
cates with that net-work near the orbit j where its 
lymph is mixed with that of the lymphatics from the 
pofterior part of the gills, from the fuperior fins, 
belly, &c. and then from this net-work a veffel goes 
into the jugular vein, juft below the orbit. This laft 
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veflel, which I called the termination of the whole 
fyfiem, is very fmall, in proportion to the net- work 
from which it rifes ; and indeed the lymphatics, at 
this part, are fo large as to exceed by far the fize of 
the fanguiferous veilels. 

The thoracic dud of the left fide, having pafled 
under the cefophagm from the right, runs on the in- 
fide of the vena cava of the left fide, receives a branch 
from its fellow of the oppofite fide, and joins the 
large lymphatics which lie on the left of the pericar* 
dium, and a part of thofe which lie behind the 
heart, and afterwards makes, together with the lym- 
phatics from the gills, upper fins, and fide of the 
fifh, a net-work, from which a veflel pafles into the 
jugular vein of this fide. In a word, the lymphatics 
of the left fide agree exadtly with thofe of the right, 
as above defcribed. 

Befides thefe veflel s, there is yet another part of the 
fyftem which is deeper feated, lying between the roots 
of the fpinal proceffes of the back-bone : this part con- 
fifts of a large trunk, that begins from the lower part 
of the fifh near the tail, and, as it afcends, receives 
branches from the dorfal fins, and from the adjacent 
parts of the body. It goes up near to the head, and 
fends a branch to each thoracic dud:, near the part 
where they come off from their common trunk. 

This defcription, though taken from a haddock, 
agrees, I believe, pretty exadtly with the diftribution 
of thofe veffeis in the cod, whiting, and perhaps all 
other fifh of the fame fhape. 

To this general defcription I (hall add what I have 
obferved of the more remarkable peculiarities of this 
fyftem in fifh. 
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In the firft place, thofe veffels are remarkable in 
not having any lymphatic glands, that I can difcover, 
in any part of their courfe. In this they agree with 
the turtle, but differ from birds, which have lym- 
phatic glands on the vdTels of their necks. 

Secondly, thefe veffels in fi(h have no valves, fo 
that it is an eafy matter to fill them contrary to the 

rnnrfe nf the lymph: When T firft nhferml this 
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thofe veffels, I might difcover their very beginnings, 
and that I might alfo be enabled to determine, whe- 
ther fuch parts as the brain, eye, &c. whofe lympha- 



xVZs Jfi3v^ iiAJv^C^irycv^CCn m any &uumi±j asstv^ kj± 

have not, fuch veffels. At prefent I am not able to 
determine this matter, but I intend to profecute the 
fubjeft. 

Thirdly, the lacteals in the cod (and I prefume in 
moft other fifh) are remarkable for having a beautiful 
net-work of veffels between the mufcular and vil- 
lous coat of the inteftines (c). This net- work may 
be filled from the ladteals on the mefentery with the 
leaft force imaginable. If mercury be inje&ed into this 
net- work at one part, it fpreads over the inteftine; 
the communications in the net- work being very nu- 
merous : if the inteftine be inverted, and the mercury 
fqueezed, it is eafily driven into the fmall veffels of 
the villi of the internal coat. From thefe veffels 
the mercury can be fqueezed into the cavity of the 
inteftine -, but not fo eafily as to make it clear whe- 
ther they have, or have not, a valve at their be- 
ginning. In thefe circumftances there is a ftrong 

(c) I have teen this net- work in the tufbot,. plaice, and cod. 
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analogy between B(h and the turtle ; but in fifli it is 
more evident that there can be no deception as to the 
net- work between the mufcular and internal coats; 
for in them it is made up of cylindrical veflels, and is 
not cellular, as in the turtle, and therefore not in the 
leaft like an extravafation : and in fifh the veflels on 
the internal coat are larger than in turtles. 

Fourthly, this fyftem agrees with that of the 
turtle, in having a very large receptaculum, and in 
having the net- work of large veflels near its termina- 
tion in the fanguiferous fyftem ; and likewife in hav- 
ing the veflel, which goes from the net-work into the 
vein, fmall in proportion to the fize of that net- work: 
fo that the lymph muft be lodged fome time in thofe 
parts before it is poured into the mafs of blood. In 
birds I alfo obferved fomething like this, their 
lymphatic fyftem being enlarged or varicofe at dif- 
ferent parts ; but thefe enlargements are fmall in pro- 
portion to thofe above mentioned in fifh and turtle. 

As to the manner of difcovering thofe veflels in a 
fift), one might naturally fuppofe, that when we know 
where the receptaculum^ or any of the larger parts of 
this fyftem lie, it could not be difficult to find them ; 
but the coats of thefe veflels are fo thin and trans- 
parent, that it is by no means eafy. But the readieft 
way of finding the whole fyftem is, to look for one 
of the veflels which lie clofe to the fkin ; as, for in- 
ftance, that which runs up exadtly on the middle of 
the belly of the haddock, cod, and other fift) of the 
fame fhape. This veflel is eafily feen as it grows 
pretty large where it pafles between the two jugular 
fins 5 and if a pipe be introduced, the whole fyftem 
may be filled by means thereof. 
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It is partly owing to the eafe with which thofe 
veflels may be feen, after difcovering where their 
larger branches lie, that I have not added a figure of 
this fyftem in a fifh. Indeed it would be almoft impof- 
fible to exprefs all its parts in one figure, from the 
numerous and intricate communications of thofe vef- 
fels near their termination in the common veins. But 
I have laid before the R. Society a haddock with its 
lymphatics and its blood-veflels filled with coloured 
injections, to be compared with the defcription. And 
thofe that are defirous of profecuting this fubjeft fur- 
ther will, I flatter myfelf, find it an eafy matter to 
fill the whole fyftem, by attending to what I have 
faid above. 

I fhall beg leave to add one obfervation more ; and 
that is with refpeft tt> the diftribution of the Ia&eals 
on the villi (as they are called) of the inteftines. 
From a variety of experiments, which I have made, 
I am perfuaded, that in animals, in general, each of 
the villi is compofed of a net- work of la&eal veflels, 
as well as of a net- work of arteries and veins. The 
very ingenious Dr. Lieberkiihn has endeavoured to 
fhew, that in the human fubjedt each ladteal forms an 
ampullula or oviform veficle, which is filled with a 
fpongy fubftance. But from having injedted thofe 
veflels, with mercury, in fifh, turtle, and birds, I can 
clearly demonftrate that each of the villi of thefe 
animals has a net- work of la&eals, and not an am* 
fallula or oviform bag. And from comparing thefe 
obfervations with Dr. Lieberkiihn's experiments, I am 
inclined to believe the ftru&ure is fimilar in the hu- 
man fubject. But as propofing my arguments at pre- 
fent would not be altogether agreeable to the defign 
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of this paper, I fhall refer that fubjed: to fome future 
occafion. In the mean time, as I flatter myfelf that 
it may not be unacceptable to the learned Society, I 
have ready to lay before them a colledion of pre- 
parations, which demonftrate not only thefe fads re- 
lating to the villi y but others that are mentioned in 
this and the preceding paper. Of thefe preparations 
here follows the lift* 

N° i, A turtle, with its lymphatic and its fan- 
guiferous fyftems filled. 

2. A haddock, with its lymphatic and fangui~ 
ferous fyftems filled with inje&ions of differ^ 
ent colours. 

3. The lymphatics on the ftomach of a cod, 
filled with mercury -, the arteries with a red, 
and the veins with a green injedtion. 

4. The lymphatics on the ftomach of a turbot. 
5* The ladteals on the mefentery and fmall in- 

teftine of a cod. In this preparation the ar- 
teries are filled with a red, and the veins with 
a yellow inje&ion, and the la<5teals with mer- 
cury ; and, the preparation being afterwards 
dried, the la&eals are feen to form a curious 
net- work of veflels between the mufcular and 
the villous coat. 

6. The fame in a bottle. 

7. The la&eals on the gut of a fkate. In this 
preparation the la&eals are filled with mer- 
cury, the artery with a red, and the vein with 
a green wax. 

8. The lafteals on the mefentery and inteftines 
of a turbot. In this preparation the vafcular 

net- work 
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net-work between the mufcular and villous 
coat is like wife very diftin&ly feen. 
9. The mefentery and a piece of the inteftine 
of a turtle; where the ladteals are feen filled 
with mercury, not only on the mefentery, 
but on the whole external furface of the gut, 
forming a beautiful net- work. 

10. The fame. In this the arteries are filled 
with a red, the veins with a blue inje&ion, 
and the ladteals with mercury, and the pre- 
paration being afterwards dried, the la&eals 
are feen not only on the mefentery and the 
external furface of the inteftine, but the cel- 
lular net- work between the mufcular and the 
villous coat is like wife diftin&ly feen. 

1 1 . The fame, where the cellular net-work is 
filled all around the inteftine. 

12. Three preparations of the inteftines of a 
turbot, in which the ladteals are feen to make 
a net- work on each of the villi. 

13. Three more preparations from the fame 
fifli; where the la£teals are filled with mer- 
cury, and the arteries and veins with a co- 
loured injedlion 5 each forming a net- work on 
the villi. 

14. Three preparations of the gut of a turtle, 
where the ladteals on the villi of the internal 
coat are filled with mercury, and form a net- 
work. 

15. A piece of the gut of a goofe, in which the 
ladteals of the villi are filled with mercury ; 
the arteries with a red, and the veins with a 
yellow injection. In this preparation both 
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the la&eals, arteries and veins are feen to 
make a net-work on many of the villi. 
16. A piece of the ftomach of a cod, in which 
the lymphatics are filled with mercury, and 
very minutely. They are feen to go through 
the external coats of the ftomach, dividing 
into fmaller and fmaller branches, without 
any appearance of a net-work between the 
mufcular and the villous coat ; and as a con- 
fiderable force was ufed in the inje&ing them, 
I am inclined to believe that the ftomach in 
fifti has not the net- work of veflels between 
the mufcular and the villous coat, as the in- 
teftines havefti). 

(d) Thefe preparations were laid before the Society on the 
feme evening this paper was reacL 
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